Starting university changes the way students must structure their day. This 
Introduction

The importance of time management skills in the first year
Life transitions, such as starting work, marriage and retirement, are times when there is an obligatory re-organisation of the way people use their time (Cowan, 1991) . Starting university is another example (Hussey & Smith, 2010) . Students shift from highly structured and externally-imposed use of time environments (school or work) into a relatively unstructured and internally-regulated environment (university). The development of time management skills is therefore critical in order to successfully negotiate this new stage in their lives (Nonis, Hudson, Logan, & Ford, 1998; Nonis, Philhours, & Hudson, 2006; Sauvé, Fortin, Viger, & Landry, 2016; van der Meer, Jansen, & Torenbeek, 2010) .
Often, students entering university today are not focussing on study alone and are spending their time quite differently to those from previous generations (Babcock & Marks, 2010) . Study modes are becoming more diverse (van der Meer et al. 2010 ) and many students have extra-curricular commitments competing for their time, such as part-time work (McInnis & Hartley, 2002) or family/caring responsibilities (Coates, 2010) . Time use is also highly stereotyped with expectations around gender, age and status (Ferrar, Olds, & Walters, 2012; Sprod et al., 2016) . For example, young male students may be expected to play sport and consume sport on television, go drinking with their male friends, and work to support themselves. On the other hand, young women may be expected to perform the bulk of household chores (including childcare), socialise with friends and provide emotional support, and maintain contacts with family. Effective allocation of time to balance the demands of full-time study with life outside university can therefore be a big challenge for many first year students (Brooker, Brooker, & Lawrence, 2017; Taylor, 2017) .
First year students' patterns of time use
Several key associations between student success and both academic and non-academic activities have been found in studies investigating students' use of time throughout different stages of their degree. Spending quality time on study-related activities is consistently related to improved academic outcomes (e.g. Brint & Cantwell, 2010; Plant, Ericsson, Hill, & Asberg, 2005) . Additionally, a number of non-academic activities have been found to be associated with academic performance at university: some positively, such as sleep (Curcio, Ferrara, & De Gennaro, 2006) , and others negatively, like non-academic internet use during study time (Ravizza, Hambrick, & Fenn, 2014) . Factors such as sleep (Gaultney, 2010) , physical activity (Keating, Guan, Piñero, & Bridges, 2005) , sedentary behaviour (Buckworth & Nigg, 2004) , socialising with friends (Shim & Ryan, 2012) , and participating in paid work (Hall, 2010) have also been associated with students' physical and psychological health.
However, there has been less focus on everyday activities such as commuting (Kobus, Van Ommeren, & Rietveld, 2015) , caring responsibilities, and self-care (eating, showering etc.). These activities may displace time that could otherwise be spent engaging in behaviours associated with more positive academic and health outcomes (such as study and physical activity). With diverse student cohorts, the time demands experienced by individual students are likely to differ. These differences may influence the time students have available for activities associated with more positive outcomes, and their ability to adjust their time use in response to shifting academic demands. Some students' issues with time management may not always be due to making the 'wrong' choices when allocating their time, rather they may be faced with commitments that are more difficult to alter.
Given there are only 24 hours in a day, if students are to increase time spent in one area, then they will need to reduce time spent in another. Yet the ways in which first year students are currently allocating their time toward both academic and non-academic activities on a day-to-day basis remains unclear.
What is still unknown about time use for first year students
While there are numerous 'time-use' studies in existence for university students, these studies often use a range of stylised questionnaires which capture only specific activities (e.g. study time, physical activity, sleep) (Ahrberg, Dresler, Niedermaier, Steiger, & Genzel, 2012; Bowman, Levine, Waite, & Gendron, 2010; Brint & Cantwell, 2010; Plant et al., 2005) , and do not capture the temporal distribution of activities in a fine-grained manner. On the other hand, there are studies that aim to glean more detail through the use of time diaries (or similar) however, due to participant burdens, they still tend to be limited to specific academic activities while omitting all or most other non-academic activities (e.g. George, Dixon, Stansal, Gelb, & Pheri, 2008; .
A wide variety of student cohorts and educational contexts are also explored in the above mentioned literature, from first year to final year at university, and even postgraduate study . Importantly, there is a lack of research conducted in the Australian higher education context. The majority of timeuse studies come from higher education systems in the United States of America and the United Kingdom, which differ in significant ways from the Australian system (McInnis, 2001) . For example, in Australia, the majority of students live in off-campus accommodation (e.g. at home with parents, private rental property) and so commute to university; living on campus is comparatively rare (7.6% nationally) (Newland, 2015) .
The aims of this current study are:
1. To describe the patterns of time use in Australian first year university students.
2. To explore differences in time use between gender and age groups.
Method
The data reported here were part of a longitudinal cohort study which followed a group of Australian first year university students through the course of an academic year. Use of time recalls, followed by online personality trait, distress, and satisfaction questionnaires, were administered once during Week 3 of both Semester 1 and Semester 2 of their first year (13 weeks each, March-June and July-November). As the focus of this present work is on student time use, the other measures collected will not be reported here. These other measures will however be reported in the thesis arising from this work.
Participants
The participants in this study were first year Health Science students at the metropolitan campuses of a large Australian university. This student cohort comprised of approximately 48% 'Sport Science' students, with the remainder a mix of Allied Health students (e.g. Physiotherapy, Podiatry, Medical Imaging).
There was a total of 444 participants who were involved in both rounds of data collection across the year. Fifty-seven percent of the sample were female, and 81% were under 21 years-old. Socioeconomic-status (SES) was determined using the Index of Relative SocioEconomic Disadvantage (IRSD; based on participants' residential postcodes; standardised national mean 1000 (± 100)). In this sample, the average score was 1001 (± 69).
Recruitment and the first round of data collection occurred during Week 3 of Semester 1 (March) in 2014 with a second round of data collection held during Week 3 of Semester 2 (August). Participants were included if they were in their first year of university, enrolled full time (three or four courses/subjects/papers/units per semester), and studying internally at one of the four metropolitan campuses.
Data collection protocol
Students' use of time was assessed using the Multimedia Activity Recall for Children and Adults (MARCA), a computerised 24-hour useof-time recall (Gomersall, Olds, & Ridley, 2011) . The MARCA provides a valid, reliable, highresolution snapshot of how people use their time, and can be administered via computerassisted telephone interviews, 'instructor-led' group sessions, or face-to-face interviews. For this study, instructor-led group sessions were held during students' regular scheduled workshop classes.
Students recalled two days of activities at both time points (some participants only completed one day), that may have been weekdays or weekend days depending on the day data was collected. Of the days collected, 69% were weekdays and 31% were weekends. Participants were 'walked through' the previous two days from midnight to midnight, recalling each activity chronologically. They could choose from over 300 different activities in time slices as fine as five minutes. Each activity is assigned a metabolic equivalent (MET) value based on the Ainsworth compendium (Ainsworth et al., 2000) , so time spent in moderate to vigorous physical activity, sedentary behaviour, and overall daily energy expenditure could also be calculated. The adult MARCA has very high same-day test-retest reliability (ICC = 0.990-0.997) and good validity compared to accelerometry [rho = 0.72; Gomersall et al. (2011) ] and a gold standard method of measuring energy expenditure, doubly labelled water [rho = 0.70 (Foley et al., 2012) ].
Additional detail was gathered regarding university-related study activities in the MARCA. A pop-up question module, 'Universityrelated', was linked with activities expected to involve university study (e.g. computer work, taking notes/class discussion). Students assigned a score of 0-10 to indicate how much the activity was related to university study. Time spent in study-related activities was then adjusted to reflect the 'university-related' scores (i.e. computer work for 90 minutes with a score of eight would be adjusted to 72 minutes).
As is standard practice for the MARCA, all activities were hierarchically aggregated into 11 'superdomains' (Sleep, Study, Study OffTask, Chores, Work, Transport, Sociocultural, Screen time, Physical Activity, Self-care, and Quiet time), and a number of sub-domains called 'macrodomains' (see Table 1 ). Average minutes per day spent in each superdomain and macrodomain was then calculated for each participant for all recalled days from Semester 1 and Semester 2 combined. As a combination of both weekdays and weekends could be recalled, these averages were weighted (5:2) to account for the day type recalled.
Data analysis
Firstly, comparisons were made between students reported time use and recommended guidelines for sleep, study and moderate-tovigorous physical activity (MVPA). Average minutes/hours per day for sleep, study and MVPA were calculated for each student, and each student assigned to a category within these activity types. Three categories were used for sleep based on the recommended durations for adults (18-64 years old) from the National Sleep Foundation: seven to nine hours per day (recommended), less than seven h/day, or more than nine h/day (Hirshkowitz et al., 2015) . Average sleep onset and wake times were also explored. Recommended study times can vary between institutions, however it is quite a common expectation of South Australian university teaching staff that students are spending around 6-10 hours per course per week, totalling about 37.5 h/week for full-time students, on study-related activities (including class time) (McCann et al., 2014) . It was on this basis that the binary cut-point of 5.4 h/day was decided. Physical activity (PA) times were calculated from the MARCA based on the combined time spent in activities classified as MVPA, namely activities requiring at least three METs or three times resting metabolic rate (Ainsworth et al., 2000) . The average daily times were converted into a 'weekly' average, to enable comparison with current Australian guidelines of at least 150 minutes of moderate to vigorous physical activity per week (Department of Health, 2016).
Next, standard descriptive statistics (mean, SD) by MARCA domain were calculated for all students combined, as well as for men and women, and students aged <21 years-old and 21+ years-old. The amount of time spent in each of the superdomains was compared between genders and age groups using Mann-Whitney U tests. Only MARCA superdomains were analysed and sequential Bonferroni correction was used to adjust for alpha slippage. This design can detect effect sizes (differences between groups) of d<0.35 with an alpha of 0.05 and a power of 80%.
Finally, the MARCA data were then clustered into five mutually exclusive and exhaustive energy expenditure (EE) bands; 0-0.9 METs (Sleep), 1-1.9 METs (Sedentary), 2-2.9 METs (light physical activity), 3-5.9 METs (moderate physical activity) and ≥ 6 METs (vigorous physical activity). These EE bands are distinct from the superdomains (except for the sleep domain) and may contain any combination of activities determined by the level of physical exertion each activity requires, a standard approach when describing activities based on energy expenditure (measured using METs; Ainsworth et al., 2000) . The Physical Activity superdomain only includes activities typically associated with being 'physically active', such as sports, regardless of the physical exertion required (e.g. lifting weights and darts). On the other hand, the EE bands include any activities with a specific level of physical exertion regardless of activity 'type' (e.g. lifting weights and housework). Between-group differences for gender and age were explored as described above for the superdomains, however no corrections were required.
Results
Students meeting recommended levels of sleep, study and physical activity
Of the three sleep categories assessed, on average the majority of students were sleeping for the recommended of seven to nine h/day (53%), while 40% were sleeping longer than nine h/day and 7% sleeping less than seven h/day. Sleep onset times were divided into four categories; before 10.00pm, 10.01-11.00pm, 11.01-12.00 midnight, and after 12 midnight. Fourteen percent of students recorded an average sleep onset time before 10.00pm, with 41% and 34% falling asleep between 10.01-11.00pm and 11.01-midnight respectively. The remaining 11% had average sleep onset times after midnight. Additionally, 121 of the 444 participants reported having at least one nap during one of their recall days (i.e. had interrupted sleep patterns across the day). The average nap duration was 99 minutes (± 58.24), with a range of 15-262 minutes. When investigating study time (including class time), 69% of students reported spending 5.4 h/day or less on average. Only 31% of students reported spending more than the 5.4 h/day on study related activities required if they were to meet the expected weekly average of 37.5 h/week. Most students were found to be meeting, or exceeding, the current Physical Activity guidelines from the Australian Government (68% = 150-300 min/week; 28% = >300 min/week). Only 4% of students reported less than 150 minutes per week of moderate to vigorous physical activity.
Patterns of time use
An overview of student time use as per the MARCA superdomains is shown in Table 2,  while Table 3 shows the average time spent in the different energy expenditure (EE) bands. On average, students spent the greatest portion of their day sleeping (521±71 min/d), followed by study-related activities (276±123 min/d). Time spent in transit, in front of a screen, and engaging in self-care was similar at around 118 min/day, however screen time had the highest variability (±95 min/d). More time was spent sedentary than any other EE band (664±115 min/d). 
Differences in time use between student groupings
The differences in time use between student gender and age groups are represented graphically in Figure 1 . Time spent in minutes per day is found on the y-axis, while activities are arranged in descending order of MARCA superdomains for each group comparison. In Figure 1a , activities above the line are those in which male students spent more time. Conversely, activities found below the line indicate more time spent by female students.
In this student sample, males spent significantly more time engaged in screen-related activities than females (+68 min/d; p<.001), particularly watching television. Males also spent significantly more time engaging in physical activity (+21 min/d; p<.001). Females spent more time on self-care (+26 min/d; p<.001) and chores (+18 min/d; p<.001), and tended to spend more time on study-related activities (+27 min/d; ns). In particular, females spent more time grooming, communicating and in offline study. Time spent in class and on a computer were similar for both genders. Work, sleep, transport, quiet time and sociocultural activities were all very similar across genders. The age groups differed significantly in only two of the superdomains (Figure 1b) . Younger students spent more time sleeping than their mature peers (+42 min/d; p<.001), while students aged 21+ years-old spent longer on chores (+43 min/d; p<.001). Younger students also tended to spend more time watching TV (+14 min/d; ns), while personal computer use and videogames were similar for both age groups. Sociocultural and study-related activities did not differ significantly between age groups, however a trend toward older students engaging in more offline study was observed (+21 min/d; ns). The remaining activity superdomains were very similar across the age groups.
Table 3
Descriptive time use for Energy Expenditure bands (minutes per day) for all students, and by gender and age
Energy expenditure bands
All students Males Females <21 years-old 21+ years-old n = 444 n = 187 n = 257 n = 364 n = 80 Sleep 521 (71) 526 (70) 518 (72) 529 (71) 487^ (63) Sedentary 664 (115) 673 (116) 657 (113) 665 (112) 658 (127) Light PA 139 (69) 120 (66) (42) 31 (41) NOTE: Age groups at March 2014; PA = physical Activity; MET = metabolic equivalent; sleep = (≤ 0.9 METs); sedentary = 1.0-1.9 METs; light physical activity = 2.0-2.9 METs; moderate physical activity = 3.0-5.9 METs; vigorous physical activity = ≥ 6.0 METs; * significantly different from males; ^ significantly different from <21 years-old; p < .05
Some between-group differences were observed for the light, moderate and vigorous physical activity bands. 
Discussion
This study set out to explore how first year students in Australia are using their time; both the overall patterns of time use, as well as differences between age and gender groups. The method of time recall used in this study enabled a more nuanced examination of students' time use, particularly their nonacademic activities; an important inclusion when considering the time challenges first year students face.
Today's students are faced with multiple, inconsistent and contradictory demands on their time (e.g. 'pulsatile' nature of assessment requirements), while often lacking systemic and structured support from educators, services, employers and family (Kift, 2015) . The highly unstructured university environment calls for students to employ time management skills and high levels of internal regulation often not seen in other domains (e.g. school or work). Additionally, this time of life also results in many shifting personal demands, such as establishing relationships, personal development, changing ties with family, and moving out of home. Commencing university students are therefore faced with a very challenging, and individual, set of circumstances they must manage on top of completing their prescribed course work. A time recall activity such as the MARCA could be particularly useful for students when incorporated into larger more holistic support structures (Kift, 2015; Taylor, 2017) . This would provide students opportunity to reflect on their own time allocation and ensure they plan in sufficient time for their studies.
Firstly, students in this cohort were, on average, studying just over four hours per day (including in-class time). Sixty-nine percent of students were found to be studying less than the 'full time' load (approx. 37 h/wk) commonly expected by university teaching staff (Crisp et al., 2009; McCann et al., 2014) . This may reflect the fact that time-use data were collected during Week 3 of semester, when academic workload is often still relatively low. Indeed, Doerksen, Elavsky, Rebar, and Conroy (2014, p.18) describe that students are more likely to plan their time at a weekly level, rather than a daily or semester level. This can then result in very busy weeks around assessments and quiet periods either side. However, recent research from the U.S. has reported first year students spend around three to four hours per day on average across the year (Greene & Maggs, 2015 ; National Survey of Student Engagement, 2013), less than generations past (Babcock & Marks, 2010, p. 468) . Similarly to our current sample, Greene and Maggs (2015, p. 1630 ) also found that females spent more time studying on average than their male peers (+38 min/d, compared to +27 min/d in the present study).
Allocating sufficient time for sleep is crucial for student success (Curcio et al., 2006) . While negative changes in sleep patterns, quality, and duration are all frequently reported in university student populations (Curcio et al., 2006; Gaultney, 2010; Lund, Reider, Whiting, & Prichard, 2010) , in this sample, the vast majority of students were meeting, or exceeding, the recommended hours of sleep per day (53% -7-9 hours, 40% -9+ hours; National Sleep Foundation 2015). Whether this time allocation changes as study load increases was unable to be determined in this instance, however research suggests that students may choose to trade off sleep time when academic demands increase (Galambos, Dalton, & Maggs, 2009; Gomersall, Norton, Maher, English, & Olds, 2015) .
Although overall hours of sleep appear adequate, the timing of those hours may be problematic. Late sleep/wake times have been associated with poorer quality sleep, and poorer health and cognitive outcomes, which may cause problems for students in the longer term (Curcio et al., 2006) . Almost half of the students recorded an average sleep onset time of 11:00pm or later (45%), with 11% of students commencing sleep after midnight. Additionally, almost one third of students reported napping on at least one of their recall days. These disrupted sleep patterns may have assisted in students obtaining adequate total hours of sleep, however are of concern as daytime sleepiness has been associated with poorer cognitive performance (Gaultney, 2010) . Sleep is not the only activity to see changes upon commencement of university study with potentially detrimental effects on students' performance and well-being.
Physical activity (PA) has often been reported to decline in university student populations following commencement of study (Leslie et al., 1999; Leslie, Sparling, & Owen, 2001) . Simultaneously, sedentary time is likely to increase due to the nature of university study (e.g. reading, sitting in class, computer use). These changes occur at a time when maintaining physical and mental health is crucial. Within this sample of first year students, the majority (96%) were meeting weekly recommended levels. However, this result should be interpreted with caution as this student sample is from a health focused discipline, and the nature of extrapolating from 'average days' can lead to some overestimation. Additionally, as mentioned above, the timing of data collection during a period of relatively low academic load may also contribute to more students meeting recommendations, as PA is often an activity to be 'traded-off' when time pressures increase (Blake, Stanulewicz, & McGill, 2017, pp. 921-924) . Consistent with other PA research (e.g. Ferrar et al., 2012; Leslie et al., 1999) , males spent significantly more time engaging in PA than females (+21 min/d; p < .001). This difference again highlights the continued need for providing encouragement for females to increase/remain active during their transition to university.
Students were spending a large portion of their day engaging in sedentary activities. On average, over 11 h/day were spent engaging in activities that involved very little physical exertion with no significant differences observed between groups. This is unsurprising given the nature of university study where students are expected to sit both in class and while undertaking self-directed study activities. However, with an average study time of around 4 h/d, there is still a large portion of their time spent sedentary in nature outside of study. A growing body of research highlights the importance of reducing sedentary time to improve one's health and well-being, and so encouraging students to reduce sedentary behaviours outside of study tasks will be important (Tremblay, Colley, Saunders, Healy, & Owen, 2010) .
Group differences
There were a number of gender-specific patterns of time use for first year university students. Males tended to spend more time each day in screen-based (+67 min/d; p < .001) and physical activities (+21 min/d; p < .001), while females spent more time doing household chores (+19 min/d; p < .001), engaging in selfcare (+26 min/d; p < .001), study (+26 min/d; ns), and socio-cultural activities (+13 min/d; ns). These are very stereotypical time use differences found across all age groups (Ferrar et al., 2012; Sprod et al., 2016) . These gender differences are important to remember when supporting students in managing their time; targeted support for the gender groups may be needed. For example, screen time for males is an obvious trade-off for more study time if needed, however chores and self-care for females may be a little more difficult to swap out for study or PA.
There were also differences in time use between younger and older students, most notably younger students spent more time sleeping (+38 min/d; p < .001) and in front of a screen (+19 min/d; ns) while older students spent more time studying offline (+24 min/d, ns) and taking care of chores (+41 min/d; p < .001). Again, at first glance these differences are not surprising, and fit the stereotypical behaviours many would expect to see in these two groups. However, they do confirm that differences in time demands exist for students of different ages. With increasing numbers of students commencing undergraduate study later in life (Krause, Hartley, James, & McInnis, 2005) , it is important that institutions be aware of how time demands differ across age groups.
Strengths and limitations
Rather than limiting activities of interest to a select few domains, or using broad stylised questionnaires, students used the MARCA to recall 24-hour periods in a fine-grained manner; down to time slices as small as five minutes. With over 300 activities to choose from, all activities within the recall period were able to be recorded (Gomersall et al., 2011) . This provided a unique and detailed view of how students were spending their time.
However, while this study sample was moderately large, it was also quite homogeneous; only including students from the Health Science discipline, predominantly younger (<21 years old), and female. On one hand, all students would have been studying similar, if not the same, courses in their first year (common 'core' courses), and so study load would have been comparable. Yet, this does limit the applicability of these results to other disciplines given the differences that exist regarding age and gender makeup, as well as content taught and pedagogy used (e.g. more/less contact hours, practical versus tutorial versus online) (Torenbeek, Jansen, & Suhre, 2013) . These students were also likely to have higher physical activity behaviours than peers from other disciplines given their interest/enrolment in health-related disciplines. Investigating students' time use data from other disciplines would enable both study patterns and life outside of study to be compared.
Additionally, time use may change over the course of the academic year/semester. Activity patterns in week three would likely differ from later in the semester as study load changes in response to assessment deadlines. Assessing at multiple time points within a semester would capture these fluctuations.
Finally, although time-use data was collected using a valid, reliable, high-resolution tool, vagaries of self-report and issues of averaging time use may have impacted on the reported data. The one to two days recalled at each time point may not have been representative of students' actual time use.
Implications and future research
This study enabled a more complete picture of student time use to be obtained, including those activities often omitted from university student time use studies (e.g. chores, self-care). The inclusion of these additional activities in future studies will allow more targeted and specific guidance to be provided to students regarding the allocation of their time. When planning how time will be allocated, time spent in 'nonmodifiable' activities, such as travel, chores and self-care, should always be considered. These non-modifiable activities are often difficult to change yet they can take up a sizeable portion of students' waking hours, contributing to the time challenges many first year students experience. An awareness of these enables more appropriate planning thereby helping students avoid overcommitting.
Additionally, educators, university services and family could all play a role in trying to alleviate some of these time stresses. Educators could, for example, stagger assessments over the semester to avoid cramming at the end of the semester. Employers might offer flexible hours.
Family could help with transport and routine tasks such as shopping, while universities could provide on-campus services such as medical centres, gyms and childcare.
Further, research investigating associations between time use and student outcomes would provide evidence toward more successful patterns of behaviour. Recommendations to students could then move beyond broad statements such as "increase quality study time" or "find more time to sleep".
Conclusion
Assuming all first year, full-time enrolled students will have similar time demands outside of university is misleading. They have multiple, conflicting and inconsistent demands on their time, and will therefore differ in the time they have available to study, and in their ability to balance these competing demands. Overall, students appear to still have quite a bit of discretionary time with around 1.5 h/d available for both socialising and TV, and another 0.5 h/d for personal computer use. The results of this study also reinforce existing gender and age stereotypes relating to time use, highlighting that interventions and/or support may need to be tailored to suit particular student groups.
Effective and high-resolution measurement of time use is crucial to expanding our understanding of what time challenges first year students are facing, how they are currently managing them, and how this may influence first year academic success.
